High-resolution mass spectra (HRMS) were measured with a GCT premier CAB048 mass spectrometer operated in MALDI-TOF mode. UV-vis spectra were measured using a Cary 50 Conc spectrophotometer. PL spectra were recorded on a Perkin-Elmer LS 55 spectrofluorometer. The absolute quantum yield (Φ F ) was recorded with a
Hamamatsu Quantaurus-QY C11347 spectrometer. The PL decay curve was performed on a Hamamatsu Quantaurus-lifetime C11367-11. The size of aggregates was measured by dynamic light scattering of a Brookhaven Zeta potential analyzer.
The scanning electron microscope images were taken on a JEOL-6390 scanning electron microscopy. The transmission electron microscopy images were taken with a JEM 2010 transmission electron microscope. The powder X-ray diffraction was carried out with a Philips PW 1830 X-ray Diffractometer. Single-crystal X-ray diffraction was carried out at 100 K on a Bruker-Nonices Smart Apex CCD diffractometer with graphite monochromated Mo Kα radiation. Cyclic voltammetry was performed on a three-electrode cell using CHI610E electrochemical workstation at room temperature. The experiment was carried out in anhydrous dichloromethane with Pt disk, Pt wire and SCE as working, counter and reference electrodes, respectively. N-tetrabutylammonium hexafluorophosphate and ferrocene were used as supporting electrolyte and standard, respectively. The measurement was conducted after the nitrogen was purged with a scanning rate of 50 mV/s. 
Synthesis of TAA:
The product was prepared according to the literature procedure. 192.7, 152.8, 145.3, 131.0, 129.1, 125.8, 124.7, 124.6, 118.4 .
Synthesis of TAA-4P:
The product was prepared similar to the literature procedure. 155. 3, 140.4, 138.7, 130.0, 129.4, 128.8, 128.4 . HRMS (MALDI-TOF): m/z 486.1920
, calcd for 486.1844). Crystal structure (CCDC 1822244).
Synthesis of TAA-4TPA:
The synthetic procedure is similar to that of TAA-4P except that the benzil was replaced by 1,2-bis(4-(diphenylamino)phenyl)ethane-1,2-dione (5).
The crude product was purified on a silica-gel column using hexane/ dichloromethane Lysotracker Green. The excitation wavelength was 488 nm, and the emission channel was set to be 500-560 nm and 600-730 nm for Lysotracker Green and NPs, respectively.
Scheme S1. Synthetic route to TAA.
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S7 Figure S3 . HRMS spectrum of TAA. Figure S4 . CV curves of TAA and TAA-4P in DCM at a scanning rate of 50 mV/s.
The CV calculation showed that TAA showed a low LUMO energy level of -3.36 eV.
Such value is much lower than that of commercial electron-transporting materials, such as tris(8-hydroxyquinolinato)aluminium (ca. -3.0 eV) and 1,3,5-tris Nearly no emission can be observed under UV light and their spectra were hard to detect by fluorescence spectrometer. Figure S13 . 13 C NMR spectrum of TAA-4TPA in CDCl 3 . Figure S14 . HRMS spectrum of TAA-4TPA. 
